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AMENDMENTS 

LISTING OF CLAIMS: 

1. (Currently amended) An interleave control device using a nonvolatile 
ferroelectric memory, comprising: 

a single chip FeRAM array comprising a plurality of single banks, the single chip 
FeRAM array controls wh i ch controls access time differently in each address and 
i nclud e s a plural i ty of s i ngl e banks ; 

a memory interleave controller including : 

a nonvolatile interleave program register, including a program register array, 
configured to program a code for controlling the interleave using a nonvolatile 
ferroelectric memory; and 

an interleave controller configured to output a control signal for changing an 
address path of the signal chip FeRAM array depending on the programmed code by 
the nonvolatile interleave program register 

wherein the nonvolatile ferroelectric memory conf i gur e d program programs a 
code for differently controlling a memory interleave operation depending on an access 
latency time and a restore latency time which are set in a memory interleave region 
corresponding to lower address bits of row address bits in a nonvo l at i lo forrooloctric 
m e mory, and to chang e an addr e ss path of th e sing le chip FeRAM array d e p e nding on 
th e cod e programmed i n th e nonvo l at ile f e rro ele ctr i c m e m e ory ; and 

a bus configured to transfer data between the single chip FeRAM array and the 
memory interleave controller. 

2. (Cancelled) 

3. (Currently amended) The device according to claim 1 , wherein An 
i ntorl oa v o control dov i ce using a nonvo l atil e f e rro e lectric memory, comprising: 
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a s i ngl e ch i p F e RAM array which controls acc e ss t i me diff e r e ntly in e ach address 
and i nc l udes a p l ura l ity of singlo banks; 

a memory int e r l oavo contro ll er conf i gured to program a codo for d i fforont l y 
controll i ng a memory i nt e rleav e op e rat i on d e pending on kind of th e addr e ss in a 
nonvo l at i le forrooloctric memory, and to chango an addr e ss path of th e s i ng l o chip 
FeRAM array depend i ng on th e cod e programm e d in th e nonvolati le f e rro ele ctr i c 
m e mory, th e m e mory int e r le av e control le r i nclud i ng: 

th e nonvolat ile i nt e r le av e program r e gist e r co n figur e d to program a cod e for 
controll i ng the interleave us i ng a nonvolati le ferroe l ectric memory, the nonvolatile 
interleave program register includ e s comprises: 

a program command processor configured to output a command signal for 
coding a program command in response to a write enable signal, a chip enable signal, 
an output enable signal and a reset signal; 

a program register controller configured to logically operate the command signal, 
input data and a power-up detecting signal, and to output a write control signal and a 
cell plate signal; and 

[[a]] the program register array, including a nonvolatile ferroelectric memory 
device, configured to output a programmed code signal in response to the write control 
signal, the cell plate signal, a pull-up enable signal and a pull-down enable signal aed 

an int e rl e av e controll e r conf i gur e d to output a control s i gna l for changing an 
address path of tho s i gnal chip F e RAM array d e p e nding on tho programmed codo by 
the nonvolat i le interleave program rogistor; and 

a bus configured to transfer data b o twoon th e singlo ch i p FeRAM array and the 
momory i nterleav e controll e r . 
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4. (Original) The device according to claim 3, wherein the nonvolatile 
interleave program register further comprises a reset circuit unit configured to output the 
reset signal into the program register controller in a power-up mode. 

5. (Original) The device according to claim 3, wherein the program 
command processor comprises: 

a logic unit configured to logically operate the write enable signal, the chip 
enable signal, the output enable signal and the reset signal; 

a flip-flop unit configured to sequentially flip-flop toggles of the output enable 
signal in response to an output signal from the logic unit, and to output the command 
signal; and 

an over-toggle detector configured to detect over-toggles of the output enable 

signal. 

6. (Original) The device according to claim 5, wherein the logic unit 

comprises: 

a first NOR gate configured to perform a NOR operation on the write enable 
signal and the chip enable signal; 

a first AND gate configured to perform an AND operation on an output signal 
from the first NOR gate and the output enable signal; and 

a second AND gate configured to perform an AND operation on an output signal 
from the first NOR gate, an inverted reset signal and an output signal from the over- 
toggle detector. 

7. (Original) The device according to claim 5, wherein the over-toggle 
detector comprises a third NAND gate configured to perform a NAND operation on the 
command signal and the output enable signal. 
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8. (Original) The device according to claim 3, wherein the program 
register controller comprises: 

a third AND gate configured to perform an AND operation on the command 
signal and the input data; 

a first delay unit configured to non-invert and delay an output signal from the 
third AND gate; 

a second NOR gate configured to perform a NOR operation on output signals 
from the third AND gate and from the first delay unit; 

a second delay unit configured to delay an output signal from the second NOR 
gate, and to output the write control signal; 

a third NOR gate configured to perform a NOR operation on an output signal 
from the second NOR gate and the power-up detecting signal; and 

a third delay unit configured to invert and delay an output signal from the third 
NOR gate, and to output the cell plate signal. 

9. (Original) The device according to claim 3, wherein the program 
register array comprises: 

a pull-up driver configured to pull up a power voltage when the pull-up enable 
signal is enabled; 

a first driving unit configured to be cross-coupled to both ends of a program 
register, and to driver a voltage applied from the pull-up driver; 

a write enable controller configured to output the reset signal and a set signal 
into both ends of the program register in response to the write control signal; 

a ferroelectric capacitor configured to generate voltage difference between both 
ends of the program register in response to the cell plate signal; 
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a pull-down driver configured to pull down a ground voltage when the pull-down 
enable signal is enabled; and 

a second driving unit configured to be cross-coupled to both ends of the program 
register, and to drive a voltage applied from the pull-down driven 

Claims 10-20 canceled. 
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